The presence of hydrosalpinx has been reported to negatively affect the pregnancy and implantation rate after in-vitro fertilization (TVF) with embryo transfer. Hydrosalpinges are able to enlarge during ovarian stimulation with a possible increased passage of tubal fluid into the endometrial cavity. We report the effect of hydrosalpinges during the transfer of previously cryopreserved/thawed embryos during a natural cycle. In all, 14 transfers in 10 patients with a sonographically-documented hydrosalpinx during the studied cycle (group I) were compared to 98 cycles in 74 patients with tubal disease but no such sonographic finding (group II). Both pregnancy and implantation rates were significantly lower in group I (7.14 versus 24.49% and 5.0 versus 10.8% respectively). The presence of hydrosalpinx negatively affects pregnancy and implantation rates during natural cycles.
Introduction
Tubal disease is the most specific indication for in-vitro fertilization (TVF) with embryo transfer. Recent reports suggest that the presence of a hydrosalpinx negatively affects the pregnancy rate with IVF with embryo transfer (Andersen et al., 1994; Kasabji et al., 1994; Strandell et al, 1994; Vandromme et al, 1995) . Because hydrosalpinges are known to increase during ovarian stimulation (Hill et al, 1986) we reviewed the outcome of IVF and transfer of embryos previously cryopreserved during an unstimulated or natural cycle.
Material and methods
The records of all patients at The Women's Hospital Fertility Center at the Greater Baltimore Medical Center, MD, USA, with tubal disease undergoing embryo transfers of previously cryopreserved embryos during a natural cycle between September 1, 1993 and November 1, 1995 were reviewed retrospectively. The presence of an elongated cystic mass representing a hydrosalpinx was recorded. Cycles involving micromanipulation of oocytes or embryos were excluded leaving a total of 112 cycles in 84 patients for analysis (Table !) • The presence of a hydrosalpinx was noted in 14 cycles in 10 patients (group I). No such finding was noted in 98 cycles in 74 patients. All the patients with hydrosalpinx on ultrasound had had documentation of hydrosalpinx either by hysterosalpingogram or laparoscopy and none suffered from proximal tubal occlusion. Patients were followed with daily ultrasound and oestradiol and luteinizing hormone (LH) determinations from day 12 of the cycle until ovulation was documented both biochemically and sonographically. Embryos were thawed the day after ovulation was documented and transferred 2 days later.
Pregnancy was defined as the presence of a gestational sac on ultrasound or by documenting trophoblastic tissue in pathology specimens from abortions or ectopic pregnancies. Abortions were denned as births before the 20th week of gestation. For the calculation of implantation rates (gestational sacs/transferred embryos), abortions and ectopic pregnancies were counted as a single gestation.
Embryos were cryopreserved at the two-pronuclear stage and thawed as described elsewhere (Veeck et al., 1993) . Statistical analysis was performed using Student's f-test and j}.
Results
Groups I and II did not differ in mean age or number of embryos transferred (Table I) . Group I displayed a significantly lower pregnancy (7.14 versus 24.49%) and implantation rate (5.0 versus 10.38%). The single pregnancy in group I delivered at term. Of the 24 pregnancies in group n, one was an ectopic (tubal), four suffered a first trimester abortion, 17 delivered and two are ongoing (past 20 weeks). Mansour et al (1991) reported fluid accumulation in the uterine cavity before embryo transfer in three patients having hydrosalpinges and tubo-ovarian cystic masses. None of the patients became pregnant despite the transfer of four embryos in each case. The authors concluded that there might be a possible role of drainage of hydrosalpingeal fluid into the uterine cavity impairing the implantation. Vandromme et al. (1995) studied three groups of tubal infertile patients; they compared 69 stimulation cycles in 37 patients with hydrosalpinx to 61 cycles in 41 patients without tubes or with tubal sterilization and to 42 cycles in 22 patients from the hydrosalpinx group who underwent either a salpingectomy or a salpingoplasty. They found that pregnancy and implantation rates were statistically lower in the hydrosalpinx group in comparison with controls and with the operated group (10.1 and 4.2% versus 23,11,and 38.1 and 17.4% respectively). Differences between the control and operated groups were not significant They concluded that the presence of a hydrosalpinx is associated with poor prognosis in IVF treatment and that surgical correction of such lesions appeared to restore high success rates. Andersen et al. (1994) reported that the presence of a hydrosalpinx was associated with a significant reduction in the pregnancy rate/retrieval (19.2 versus 32.6%), reduced implantation rate (2.9 versus 10.3%), delivery rate/retrieval (5.8 versus 20.9 %), delivery rate/embryo transfer (6.6 versus 22.8%), and an increase in early pregnancy loss (70 versus 36%) among 62 patients undergoing 104 oocyte retrievals compared to 493 patients undergoing 813 retrievals. The unusually high miscarriage rate may have been due to the definition of pregnancy as a single positive test for serum human chorionic gonadotrophin (HCG). Strandell et al. (1994) compared 91 embryo transfers in 45 patients with hydrosalpinx to 285 cycles in 173 patients with tubal disease without distal occlusion. Pregnancy was defined as the presence of a gestational sac by vaginal ultrasound. The affected group presented a significantly lower pregnancy rate per transfer (13.2 versus 26%) and delivery rate per transfer (6.6 versus 18.2%). They also compared 30 frozen embryo transfers in 45 patients with hydrosalpinx to 82 similar transfers in 173 patients with tubal disease without tubal occlusion. The pregnancy rate/transfer (6.7 versus 18.3% respectively) and delivery rate/embryo transfer (6.7 versus 13.4% repectively) was lower in the hydrosalpinx group but failed to reach statistical significance (P = 0.214 for the former and P = 0.531 for the latter). Kassabji et al. (1994) studied 272 stimulation cycles, 241 retrievals, 230 transfers in 157 patients with bilateral salpingectomy and 283 stimulation cycles, 252 retrievals and 238 embryo transfers in 118 patients with hydrosalpinx. Pregnancy was defined as the presence of a gestational sac on ultrasound. The pregnancy rate/transfer was lower in the hydrosalpinx group (18 versus 31%). Similarly, implantation rates were 7.6 versus 11.6% with a delivery rate of 9.8 versus 25%. The miscarriage rate was higher in the hydrosalpinx group (46.5 versus 20%). Lessey et aL (1994) compared 327 stimulation cycles in 127 patients without hydrosalpinx with 113 cycles in 42 patients with documented hydrosalpinges. A third group comprised 62 cycles in 15 patients with previous hydrosalpinges who had undergone surgical correction. In addition, they evaluated the OvP 3 integrin concentrations in the endometrial biopsies obtained after day 19 of the menstrual cycle. The pregnancy rate in the surgically-corrected group was significantly increased (43.2%) compared to the hydrosalpinx group. The difference between the control group (20.9%) and hydrosalpinx group (10%) was not statistically significant. Interestingly, the difference in outcome between the hydrosalpinx group and the surgically-corrected group was highly correlated witfi expression of the endometrial <X$T, integrin. They concluded that hydrosalpinges may decrease IVF success rates through an impairment of uterine receptivity showing close association with the integrin status during the window of implantation.
Discussion
Our study reports the influence of the presence of hydrosalpinx on the outcome of the transfer of previously cryopreserved-thawed embryos during a natural cycle. By focusing on natural cycles only, we eliminated the possibility of the effect of a honnonally induced enlarged hydrosalpinx. Indeed, Hill et al. (1986) reported that hydrosalpinges may enlarge during ovarian stimulation protocols for IVF with embryo transfer. We also eliminated the possible negative effect of the stimulation protocol on the hormonal milieu and resulting effect on endometrial receptivity to the embryos.
We have demonstrated that the presence of hydrosalpinges during natural cycles is associated with lower implantation and pregnancy rates with IVF and embryo transfer. The mechanism of such an effect is unknown. Embryotoxic factors as well as mechanical ones (the passage of fluid into the uterine cavity) may play a role. Our data, together with those from others, suggest that to maximize the chances of a successful outcome, a salpingectomy or salpingostomy should be considered by women with a hydrosalpinx prior to initiating IVF and embryo transfer treatment.
